Introduction
Sediment plays an important role in the ecological health of rivers and estuaries and consequently is an important issue for water-resource managers. To better understand sediment characteristics in the San Antonio River Basin, the U.S. Geological Survey (USGS), in cooperation with the San Antonio River Authority (SARA), completed a two-part study in the San Antonio River Basin downstream from San Antonio, Texas 
Sediment Data Collection and Analysis
During January 2011 through May 2013, the USGS collected data on suspended sediment, bedload sediment, sediment particle-size distribution, and turbidity for a range of hydrologic conditions at selected sampling sites in the San Antonio River Basin. These data were combined with available historical sediment data collected at the same sampling sites for analysis. The results of the sampling and analysis are described in USGS Scientific Investigations Report 2014-5048 (Crow and others, 2014) .
Hydrologic and Sediment Modeling
USGS streamflow and sediment data were used to help calibrate a watershed model to simulate hydrologic conditions and suspended-sediment loads during 2000-12. The model was used to estimate sources of suspended-sediment loads and can be used to estimate suspended-sediment conditions at the outlet of any selected model segments in the study area. The model development, calibration, and simulation results are described in USGS Scientific Investigations Report 2014-5182 (Banta and Ockerman, 2014) .
Sediment Data Collection Methods
Sediment transport in streams generally can be categorized as suspended-sediment transport (sediment transported within the water column) and bedload-sediment transport (sediment transported along the bottom of the streambed). During 2011-13, sediment samples were collected at 10 sites for the analysis of suspended-sediment concentration and particle-size distribution. In addition, samples of bedload sediment were collected at six sites for the analysis of bedload mass and particle-size distribution (Crow and others, 2014) . Figures 2, 3 , and 4 show sediment samplers used in the study. A combination of 67 suspended-sediment samples and 22 bedload-sediment samples were collected over a variety of hydrologic conditions with stream discharge rates ranging from 1.9 to 10,600 cubic feet per second. Collecting stream discharge data at the same time as suspended-sediment concentration data allowed for calculations of suspended-sediment discharge, or load, in tons per day. The suspended-sediment samples were collected by following standard USGS methods (Edwards and Glysson, 1999) .
Sediment Load Characterization
Results from the data that were collected indicated that bedload sediment is a small percentage of total sediment load because most of the sediment in the study area is fine-grain material (silt and clay-size particles) that tends to remain in suspension. For example, at the sampling site at the San Antonio River near Elmendorf, Tex. (station 08181800, fig. 1 ), bedload sediment accounted for only about 0.2 percent of the total sediment (by weight) in the samples collected during 2011-12.
Figure 2. At each sampling site, suspended-sediment samples were collected at a minimum of 10 equal-width increments across the stream by using samplers designed to allow water to enter the sampler with no change in velocity or direction, a method referred to as "isokinetic sampling." When stream depths were shallow enough to be waded, samples were collected by using a US DH-81 1-liter bottle sampler (Davis, 2005) attached to a wading rod. When stream depths were too deep to be waded, suspended-sediment samples were collected from a bridge or a boat by using a US DH-2 1-liter collapsible bag sampler (Davis, 2005) attached to a reel and crane system.
One of the goals of collecting the suspended-sediment data was to characterize suspended-sediment concentrations and loads for a range of streamflow conditions at selected locations in the study area. Suspended-sediment loads estimated from regression equations that relate measured suspendedsediment concentrations to daily streamflow provided a means to estimate continuous (daily) values of suspended-sediment loads at selected locations in the study area. All available data (historical and 2011-12 data) were included in the regression analyses ( fig. 5) (Davis, 2005) , which is designed to collect bedload sediment as it rests on the streambed. Bedload samplers were deployed by a wading rod, a bridge crane, or a boatdeployed reel. at Goliad, Tex.), daily time series of suspended-sediment loads were estimated to compare with model-simulated loads at the same locations. Crow and others (2014) and Banta and Ockerman (2014) give additional information on the development of the regression equations and use of the equations and estimated timeseries data for model calibration.
Simulation Modeling Approach
Hydrologic conditions (streamflow, evapotranspiration, and groundwater recharge) and suspended-sediment concentrations and loads were simulated by using the Hydrological Simulation Program-FORTRAN (HSPF) model (Bicknell and others, 2001 ). The HSPF model is one of the most comprehensive watershed modeling programs because it can simulate a variety of stream and watershed conditions with reasonable accuracy and enables flexibility in adjusting the model to simulate alternative conditions or scenarios (Donigian and others, 1995) . The HSPF model provides time-series data simulating water movement (runoff from land surfaces, infiltration of water through soil layers, flow in stream channels) and sediment concentrations and loads associated with the water movement at any selected location in the watershed. Time-series outputs (figs. 6 and 7) from HSPF fig. 12D ).
simulations represent continuous daily mean values of streamflow and suspended-sediment loads. Previous HSPF models of the lower San Antonio River (Lizárraga and Ockerman, 2010; URS Corporation, 2012) were modified to simulate hydrologic conditions and sediment transport for this study. By using the regression equation in figure 5 , daily time series of suspended-sediment loads were estimated to compare with model-simulated loads at the same location. Figure 7 shows a comparison of estimated and model-simulated loads at San Antonio River at Goliad, Tex. Crow and others (2014) and Banta and Ockerman (2014) give additional information on the development of the regression equations and use of the equations and estimated time-series data for model calibration.
Model-Simulated Suspended-Sediment Loads
Estimated suspended-sediment loads upstream from the study area and model-simulated contributions of suspended sediment from the four major watersheds within the study area are shown in figure 8 . The estimated daily mean suspendedsediment loads entering the study area were 737 tons per day (tons/d) and 22 tons/d at the San Antonio River near Elmendorf, Tex., and Cibolo Creek near Selma, Tex., respectively, during 2006-12. At the outlet of the study area, the confluence of the San Antonio River with the Guadalupe River, the simulated daily mean suspendedsediment load during 2006-12 was 1,230 tons/d, indicating that, for the years evaluated, the study area watershed delivered a load of 471 tons/d of suspended sediment to the Guadalupe River in excess of the 759 tons/d that enter the San Antonio River from upstream from the study area. For periods other than the years evaluated, the suspendedsediment loads will likely be different.
Model results also provide an indication of the sources of sediment within the study area. Model simulations indicate that, among the four major watersheds, the Cibolo Creek watershed was the largest contributor of 
